Purification of cartilage-derived growth factor by heparin affinity chromatography.
Cartilage-derived growth factor (CDGF) was found to bind tightly to columns of immobilized heparin and could be eluted with concentrations of salt in the order of 1.6-1.8 M NaCl. The molecular weight of CDGF was estimated to be 18,000-20,000 by high performance liquid-size exclusion chromatography. The affinity of CDGF for heparin greatly facilitated its purification. Highly purified CDGF active at about 1-2 ng/ml was obtained when crude cartilage extract was applied to heparin-Sepharose and the growth factor activity was recycled over heparin-Sepharose two more times. Analysis by sodium dodecyl sulfate-polyacrylamide gel electrophoresis and silver stain visualization of highly purified CDGF showed one major polypeptide band with a molecular weight of about 19,000 containing over 95% of the protein and one minor polypeptide band containing the rest of the protein. Only the Mr 19,000 polypeptide was active after elution from the polyacrylamide gel. Although CDGF bound tightly to immobilized heparin, it did not bind to immobilized chondroitin sulfate or hyaluronic acid. In addition, CDGF bound to heparin much more tightly than did platelet-derived growth factor even though these two growth factors had similar isoelectric points of about 10. These results suggest that the binding of CDGF to heparin was due to a specific affinity of the 2 molecules for each other.